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(54) APPARATUS AND METHOD FOR FORMING PATTERN ON SURFACE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To form a pattern which is 
reproducible on a large-area surface with a high cost 
efficiency. 

SOLUTION: An apparatus 95 has a large-area stamp 50 
for forming a self- aggregated monomolecular layer 
(SAM) of a molecular species on the surface of a resist 
layer 32, formed on the surface of a work 30. This stamp 
50 has an elastomer layer 52 with mechanical structures 
buried therein to reinforce the stamp 50 and deform it to 
thereby control a stamped pattern. This method 
comprises forming the resist layer 32 on the surface of 
the work 30, forming the SAM on the surface 34 of the 
resist layer 32, etching the resist layer 32, and etching 
or plating the surface of the work 30. 
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(57) [S*^] 

[Hil] inm^ (3 0) cr)SffitC>'^^f-:::>'>!^«rfT3 
(9 5) fe<fctf7^ffi^»«-rS„ 

s« (9 5) (3 0) (Dmm 

±lCj^^^tirc. \yi^7.h^Mm (3 2) ©^ffi (3 
4) ±{C. (3 8) ©gS*^*5^?a (3 6) 

(SAM) ^}gfi)t-rs/c:a6co;*:ffia;^if>':/ (5 0) ^ 

±mm7.^y-f (so) x^xhva (5 
2) ^^ot^3^i:il«fig;^ii^^: (6 8. 80) A^a 

i6ji*nTV>5<, titS««ig«: (6 8. 8 0) ;*:ai 
ax^y:/ (5 0) ^M^L, ^n^^j^LTX^?:/^ 

(3 0) <Dmm±.K\y'J7.vt^mm 02) ^jgfig-rs 
siig. ±mm7.^i/f (5 0) ^fflv^Tixs^xh^^K* 

(3 2) <D^ffi (3 4) ±tCSAM (3 6) ^J^JSgfS 

gps, v'jTsvmmm 02) tcx-y^y^^^rff^g 
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[is««n imvss (3 0) <Dm!^\zfMf-=.>^^fi 

■5:^?ST'*oT :^li3J:tf^2?*lPlffi (5 4, 5 6) 

^^t^^mimmm (52) ^mM.t^^ : mfiew 

«l1t!fe®B (5 2) <Dt(iffimiJ*|^S (5 4) fcUU- 

7 (5 8) ^m^t^mmT^-^T. timuv-y (5 
8) ti, ^ 1 ©m^/'^^'->^M^-rsitS(©g^M® 

(6 0) ^WU Huffily-:? (5 8) »±^2®m^/^ 

^'-v^M^-r^.^fja. (6 2) ^^tyfuieepg ; sb« 

^¥^?»J^fi!c^>?a (3 8) >&^Wr5rg?gT% HulB 10 

aiacDSM® (6 0) ^mibtcticjiio. mm<Dmn 
rcmmm^mf^mm-.miMmm 00) (Dmm± 
ic. mBM^m^^^^mm^^^m (3 8) 
^Hm (3 4) ^^-r-s. vvT^mmm (32) 

ui^7.hmmm (32) cDMie^ffi (34) tg^fts^-^ 

5S|5g:^<D^, WIBIiiSitOgMffi (6 0) %i^s-r5 
ilfc»cj:0. MfB^i'Xhil^jMa (3 2) OlulBil-ffi 
(3 4) ±(i:, HuiaiS«^*^^?B«fiK»?« (3 
8) <DeB«^¥5^?H (3 6) ^m&U *^oMIB^ 20 
2©m^>'^^f->'**1-5HulBP-:'Xh%l®B (3 2) 
(Dmmnm (3 4) coSUi^lgE^^itSg^ : :te<fcc;Bu 

m^^m^m^^m (3 6) fc?*LT{i^isi4^x-y^ 
+vh«m^T, saffii^s^x M«sR» (3 2) (Dtmn 

ffi (3 4) (OSmHgtSftJi-y^>^^tT^ch{e:<fc9. 
MIBm2<om^''^^'->'**-r-5BufB^**!^ (3 0) <D 

[«^a2] ^:^?« (3 8) tOSB«^¥^?» (3 
6 ) 1 ^T^-r >^ J; 0 fel£V^ Ui^A hV^m 20 

m (3 2) coi^ffi (3 4) ic^mt^n:tb<D±mm7.^ 

yf (5 0) T-feoT :^l^J:t?m2jtt(piffi (5 4. 
5 6) Mffi^l^t[6]M (5 4) AM¥7?'1'>^ 

2) : 43it;BuIBX7X hv!|^He (5 2) COMBS 1 

n^m (5 4) mcj^fiS^nfcuu-:? (5 s) t-^o 

0) i:. S2<DmS^^:5f->%^-r§ffii (6 2) h 
«r*-r5HutBL''J-7 (5 8) ;*>P.^Sci:;&#®i: 
■r§;*cffi«x^yy (5 0) o 40 
[M«a33 (3 8) (DSB*^¥^?» (3 

6) «fflaAM¥:)^'r>^J:D«.J[£v^^>'Xh?%iK 
B (3 2) <r>^m (3 4) »C»g-r5fc»<0:A:ffiaXi» 
>:/ (5 0) T'feoT :Sl:fej;t;S2^*|fi]® (5 4. 
5 6) «:*U Huf3Bl5*lR)ffi (5 4) 3bM¥:^-r>^ 

h-=?^aM (5 2) ;MfBx7XhvtiKB (5 2) 
tcBB^nfcffiSi** (6 8) T-3&^T, buIBS 1 ^tlSlffi 
(5 4) OliimttJb^Sfiffitf^ (6 8) 
*n*:i/^«J:3{c, M^lJti^ffi (5 4) 3b^6+4)-=5:K 50 
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2 

lSI*Sv^rBB$nfctulBli^« (6 8) : 43 il/HyfBx 
^XhVl%lMjg (5 2) <DtuESl«I^ffi (5 4) nMi 
m^^tlTclyV-y (5 8) T'feoT> f^KOpfi^^^^ 

-y^m&t?>mm(ommm (6o) m2<Dms/^ 
;5f->*je^-r5jf3i (6 2) t^wrsMiBbu-^ 

(5 8) ;*^e.fi!tO. 

mmm^it (6 8) jbV BuiaxvXh-7!|^KS (5 2) 
©miiHSlWlfel® (5 4) rt<DHfifemi:teJ:tfm2<Dm 

i:-r^:kmmx^yf (5 0) » 

[ii*«4] (3 8) (D^^m^m^^m (3 
g (3 2) ©nffi (3 4) icmm-t^rcib<D:kimm7.^ 

yy (5 0) T-*oT:Sl:feJ:lfS2?t(p]ffi (5 4. 

5 6) ^mu mss^mmm (54) a^x^is^yf- 

i 0 fe/2:v>affia;SrWr5. x^Xhv!|%K^ (5 
2) : tulBx-^xhv^HS (5 2) rt{ca46ii$nfc 
«aO£ES«ii«: (80): Huffix^X V^W^ (5 

2) ©Miasmfpjffi (5 4) n\mm.t.tif:L\^^)--7 
(5 8) T'feoT. s 1 tom^/^^'-v^M^-T'Sisa 
<r>mm (6 0) f:, S2<Dm^''^5f->*M^-r5if 

(6 2) t^mr^MBUV-y (5 8) :j5»^6fi!c 

mss,m^<Ds.mmmt^ (8o) %«-r5tir£:*:ffi«ix^» 

(5 0) {CjSmMiE«E^Wi!/p-r^i:#{c. fluS. 
;*:pSax^r>^ (5 0) rt{c«l«WMiE;t)*^K.5iii: 
fcj:oT. BufBmi43J:tfS2(DmS/^^f-yo8litfe 
ctQ'SiJ^^RTtgfcf 5C fc?:W®i:-r5;*:®fflX;5fy:^ 
(50) o 

CiS««5] ^^a©eB*^*4J-^M (3 6) ^Uv^ 
XM%KS (3 2) (D^m (3 4) tcM«$-ti-5sa 

(9 5) T-feoT:ii>® (9 4) ^m-t^mn-yvy^ 

(9 2) :mi43j:tfS2?*tfOffi (5 4. 5 6)J&# 

L. tufBS23*rp]Di (5 6) A^MsBSHv'U (9 
2) (DtijfB^B (9 4) {c@«bTV>;SpI^14!i%M» 
(5 2) ; HulB^^14%«» (5 2) cOBuiBSl^^f^ffi 
(5 4) {Cf^sK^Jtlfcl^U-^T-feoT. S2<Dm^>'^ 

^-v^M^fsifii (6 2) rnKDm-^f^^-y 
^m'&-r^mi&<omm^ (6o) t^^tsmmuv- 
y : BulBSKi^u (9 2) ^|Hite$-y:§¥S ; SulB 
ui^xh^mm (3 2) ^wr5S« o?) *«jf-r 

5^jt«3g«: (9 6) T'feoT. HulBlgK>"J (9 

2) tififfi3g«f«i3gf* (9 6) ±»csi5n> tmms. 

(9 7) ^Bufa5^S« (9 6) ±lCgB@Lrc^. HulB 
Sai/U ^^'^ (9 2) *^ME^5^X h^SS (3 2) © 

Buffi^ffi (3 4) ±^msi)wmtt^mi^mmi^i^ 
(9 6) ; fcj:t;ia«^*^?«j^^fk^a (3 8) 
^^mt^mm d oo) r-. tmm^<Dmf6m (e 



(3) 

3 

[000 1] 
[0002] 

^^y'<\k ( irrad i at i ve 1 i thograph i cmethod) ^"^O o 

^a;*:©^'^ -71/ F (field) cDM^tt. 1 2¥:^'i'>' 

[0 0 0 3] -^i:Lr. mi1t«EWX'fX:/W (field 
emission displayXi. ^imX'ltmi<omm-WL^m^ 

OSiiT?}* ©-fiSJtt, 1974^2^50 IC^SF^tl 30 
fc» "Field Emission CathodeStructures, Devices Uti 
lizing Such Structures, and Methods of ProducingSu 
ch Structures" f:S-r5JKH1tflF#^^ 3. 7 8 9. 4 

5o<Rltl1t*<fe5<, mtf. 0. 2 5 

(D^m^m^Tctbiat. ^f&(oy'{-ji]^<o/^^->^ 

[0 0 0 4] Lfc*^or. S^nySfctilJ-ysi'D^' 
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(i:<fcO. at/>x;l/-:/-y hA^^sn^. eSi^^tifcTJiS 

[0 0 0 5] iB«^¥^i-?S (SAM: self-assembl 
ed moleculanDonolayer)©v-i' i^u • uy^^ h0]BiJ(m 
icro-contact printing){i, ^S*BT*{iK3?IT?fe5o S 

[000 6] 

[%W*^(»^Lcj;^i:-r^^ffl] Lfc*^oT. 
[0007] 

[^S^)^gS;-r5fci6<7)¥S] 3:^^l^(artic 

le) (Dmmc^^^-=.y^:^vio^m^j^xsy5m^m^ 
AM) ^m^t^rcib<D±^m7.^yy^^ts. xmm 

f&jwrso *^w<D:^ft{±. «iRi^<Daffi±tc^s^x h 

mnm^B^-r^mm. ±mmy^^y:^^m\^^xui^7. 
h^nm(Dmm±^c s a M^rj^^g-r sis®. u>?x 

[0008] 

imi<r)^m<Dim\ s-f0i^v>L06S-#Bg-rs 
m-t^ctKia-DX^^-tin^. tfP^^iSA^^^nTvv 

5o HHctts 5l!*lR!^3 0, U-:^Xh!^K»3 2, i3J: 
t; g B*^¥^)-?»)^fig^J-?a (se 1 f-assembl ed monol a 
yer-forming molecular species) 3 8 ©SE.^a"^^)'? 

m (SAM) 3 6A^^$nTv>5o /^^f- ->'^y-r'^^ 

3 0 «affi±{C. U-v^X h tlK» 3 2 ^JgfiK 
-rSCtfCioT. J>f^#l3 Ofc/^^-xy^lf (x«y^ 
y^J^^fcli^-y^^) *tT3o :^{c. SAM3 6?:, Vi? 
Xh!^aa3 2(Dirt.®3 4±tCjgfig-r5o SAMS 6 

a, s A Mjg^^^a 3 8 {c .t o T j^^? nfc^ i <Dm 

^A^->'^WU ^^ffi3 4(DSdl®m^2<Dm^>'^ 
^—y^m&t^o S AM3 6tC^*bTtt^jgtt!5:X«y 

noo 0 ncmw(c^-rj:dfc, s AM0fig5r)-^a3 

8 tt 2 OOgP^^^^tfo lx'>*X hi^aji 3 2©^ 

113 4 \cm^t^m 1 <D^^S4 0 ^^mm^Bm 



(4) 

5 

h*<s AM3 ^<fi-T\cm.ir-^¥mz ^<rM^^Tm-t 

^ffi3 4 ©Sto^«%^|8-r5o m 1 X-y^:/yx 

t^tcib\z. Ui^x hVlanm 3 2 {cJ^LTti^rSttJ&x 
•y^-v>h^SS?-r5<, c:<Dm2x-y^y>:figt$feit lo 

W«l}g?[iJ^ffl V-'T S A M 3 6 ^l^^f 5 d i: Pitl 
•XffeSo ll2x-y^>^I@®^^;&@3fC^-r„ fe§ 
VHi, 0 5 fc^-Ti d tc. 02cDMjS%x-yf-:y>f-r§ 

R4 4%;?«>y4^-r§Ci:t.RlBlT'fe5o ^©^^ Ui^X 

h%HS3 2^^i-rn{j. ^2©ms>'^?->^wr 

§ p< >y 4 4 3 0 ©^ffiftiSS C t fe:^ 

[0 0 0 9] ^~>*Xh!^HS3 2^3j;t>*S AMJgfiK^^^ 
as 8 a. S AM3 6©]i^^ig^^|(l^3j:aWx-y^ 20 

KS 3 2 fi. )t>f^!fe 3 0 ©Satci* bT+^>^gf«:^j)b< 

Mm 3 2 S A UB^^^m 3 8 {i'N4^'9-r * > 

xf-:t;Khexadecanethiol) <Di ^ 1S:7)V^)V^:t)Hz 
Ikyl thiol) ^^tfo mcyaSm^Ui^XhXS AM©ffi^ 

zfi^tt-i.is*p,^^mi}^^miRLrc^mvBm-?>f}\ so 
V7.YiMm.m3 2^^. ^oym^. sAM^tK^j-^a 

3 SaT;!/^;!/ h U i'nnv'^Xalkyltrichlorosilan 
e)«r#tf„ MfcgiJcOWtl^U":^;^ h/S AM©ffi*^t> 

U n ycD i 3 :&KmT'Jgfig L fc U S/'X h ^KS 3 2 
S AM}gfig^^-?a3 Bti. C©ffi*i^t>^3-T' 
7;l/^;l'2/n:^^1J-V(alkylsiloxane) ^#Cfo SA 

(micro molarconcentrationXclllBi^tlSo AS 
W^}|fjS!{±. x:Jfy-;l/^3J:t;i'nn7*;l/A-efe5 

[0 0 10] ^(cH7^#ga-r5i:. *^WcJ:5:*cffi 

ax^i/y5o©^e«o«^0A^^^fnTi,>So :*cm 

3 4 ±{C S A M 3 6 ^rfllWJ S 3 2 ©TJcteH^SJt 
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5, RlM14!^KS5 2:gr#tfo ^l^tlRjMS 4^±^U- 
7(relief)5 8^*, <::©UU-7 5 Btt, ifiStoff 

©i¥i2.6 2 (orinc&.m-r^m^<Dmfm6 o 

5o m 1 J*iRiffi5 4 {±, 1 0 
a^WrSo ^<©v-i'^axl^i; hn^n^x^^A^^- 

3:&«Jg*J^fig-r5fci6lc. ffiie 2{i. 0. l^l-'L 

1 ooo^^uy(Dmm<D^mD^^t^o m(omi&r' 

^ffiDtii 00 05^ayj;»5fe:*c#v\ rT^IS^ 
K« 5 2 ti. 3K'J v'^^;l/Vn+-9-y . X5X hv(pol 
ydioethylsiloxane elastoiier)©J: !Q:5Ptt%STf^5> 
n-5o cnaDowCorning*^e.PA-r5Ci:*^l?#5o 

[0 0 11] i^fc08^#sg-r5i:. mmcomfmeo 

[0 0 12] i^fcBi 0*#Mf5i:. 07©:*:[B«X 

^yrs o^J^fig-rsfcib©. *^^{cj:5x^>:/il 
jSMS (stamp-casting master) 6 4 ©l|i^0jb^^$tlT 
V>So X^fyr»ig|^S6 4«. 8©M«:i? 

SIMttifSlMS 5 2 ©giif4:3felK{*(f luidprecursor)*aA 

•rso EU^, x^f>:/sKii^M6 4©*afflixy-:7 6 6 
oT;*:ffiax^f>:/5 0*}^fiK-r5o ^©^. Affiftx 

^'>':/5 o^xiiyfrnmrnme 4*^e.B?»)n-ro 

[0 0 13] AMax^fyyso^^ijfflLT^ U-i^Xh 

%iafi3 2©i1.S3 4(CS AM3 6^1S^-rSo *^B^ 

X'li. S-r. ±3^©^??]© 1 o;&^ty s A MfgfiJc^^a 
3 8;&a*-r5}g?KT'1iigi©MM®6 o%SI?.t-c i:tc 
<toT> S AM3 e^l'S^XhtJKSS 2©^ffi3 4± 

^tc. Affiax^'>:/5 0i:bs^xM%K«3 2©^® 
3 4 i:©ffi«^t5^t^tTV\ jl^^tl3 0©/^;5f-x>i^ 

^«^!|^3 o±{i:a^{cfi[Bf^it. jiflawti-pfentf, 
w^!^3 o±fc^i6?^ffi-r§t/>-fn*^©/^^->'fc?jL 

Sfi!l!S6 0*na3 4tg5to^-l*5o ^(C. :*C®«X^ 
y:/5 0^:^*L, SAMSe^r^-To S AMB^^^ 

m3 8i,if^i<om^^^^->^^L. nm3 4<omiiim 

lS{±^2©m^''<^'— V^^-rSo SAM3 6 

^C^^LTa^Stt:&x>y^-W^;fefflV^T. ^ffi3 4© 

mmmmicx.y^y^:^noo m^is. ui^xh^nm 

3 2 A^T^l/^x-^ A*#*. S A um^^^ms 8 A^T 
;l'+;b^:t;l/«r#tf^-&{cliUfcx-y ^-v y h«. 7 X 
U v'Tx K(ferricyanide)-efe5o C©x<y ^y^xg 
-e, ^tcx-y^>i^$fc{ia6^t*tf58aiM«*J*^ 
«i3 0©affi»cattSo C(OW^(OJ:.y ^y^^tcim 



(5) 

7 

[0 0 14] -'•?^-::^>'^^fT-5^<©^^tc:^V^r. 

-yi^^mo :kmm7.^yf 5 0 :^mmtrtis^ mm 
yf50(Dmmmii. ^^^~-yif-r?>mm(Dmmmic 

OA^StlTA^D. ^nif*©fi«{cJ:oT^}gL/c^? 20 

IS. x^yifyifmtKD^rsmiS^-o^fjK mi^sit? 
m2(Dm^^^^-yic^m^±\:^^mmtfi^o 
coo 1 5] 'Aicmi 243j;i;0i 3^^m-r?>t. * 

%W»c J: v:/ 5 0 O 2 oo||fiSe!I*^fi5*^n 

TV5o 01 2 cO||Sg{?lJT'(±. SRO^-yv'a, ?f^n 
•y K(stiffrod)^<fct;/*fc«'i' V^J^- U-Xffi!fi7 r 
-I'/^dnterlaced stiff fiber) %^tr. ^mtistiff 30 
eningagent) 6 8?:. Rj^lSi^H® 5 2 rtlcE-TSo W 
^t* 6 8 tt. ^1 J^lRl® 5 4 ?> li+^KSS.m^MLr 

&mmf^ <ii:ici:o. mi Mr^ffi 5 4 ^DUiuitiiCcon 

touringproperties)«ffi?Stt 6 8 fc i^SS^fbtiSfeC^Q: 

ffl!ii«6 8a. ^tiiWltit*^^. :Kmmx'!iyf 
5 ocom 1 :te<fct>'m2(Dms'^^f-:/^«it-r5o mm 

;<«y'>rL. ffi^o-yR isiiXS^y^-\y-7M^-yr 

mm 6 8 nmmmm 5 2 rttc^^j-^^nfcMeiffl 40 

itm^m^-^^. m 1 j>f[Piffi5 4 om^mi^co'^it^m 

A^*V><t^(c, ^ 1 )t^|p]ffi5 4*^P.+^3S:i^;&:fet,^T 

Coo 1 6] ^Aicmi 4^^tfmi s^mmt^t. * 
mmmm 5 2 ©rtastcaiiasnfcffistoBEmi' u ^ 50 
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8 

vi^8 0*fflv>T;*:®«x^f>:/5 0*^j^U mifc 

it;m2(Dm«'<:5'-y©$Jffll:feJ:t?lHI^*ffdo 01 

^y:/5 o^#?il-§o 01 5^cfev^r. ^JMB/^^^-y 

8 4*^b. 7U>Jr«iE«nTV^i5:l/>:*:SSX^>:/8 6 

[0 0 17] ^(C01 6S:l/^b01 B^mSct^t. * 

i<mik7.ityf 5 Q\i. 01 7tc^'rJ:-5*. ^1-ffi9 4 
*#-r5i!Kco->U v^rg 2 ;&#tfo nrMtt*!SjSg 5 2 
®S2i1.a5 6^. ®H'>"J:/^''9 2<031-ffi9 4{C@a 
^•tirSilirfcioT. or^tt«!lSI» 5 2 U 

9 2(c5{0{>ttt5o il(OltSIIS£fi?ljT'li. »5 2{i, 
»WtcniB9 4^aoTfe<J:<, S-5VH±SK->U:/^'' 
9 2©aH^Wct>fc^TSMW{cH«bTfei<. m 
Ki'Uy^9 2A^^0jIL^®3 4±^eil!l-r^t. IS 
IS©gMffi 6 0 *^MiKWfC U-i^X 3 2 <D^1.S 3 

4 tSfftS-rSo 

COO 1 8] mm \ 9*#s8-rsfc. ui^T^h^mm 

3 2 coii-ffi 3 4 g ^m^m^^m 3 e 

*%Wj:J:5SH9 5©||fig0iW^;SnTV>5o coyW 
^nmmxii. SH9 5{i. m!^3 0 43<J:t;S3 2^ 
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